Abstract: A set of artificial keys is presented to all those crustose lichens (except most species of Lepraria and Leproloma) which commonly occur without fruiting bodies on rock or soil in the British Isles. A number of predominantly corticolous species that occasionally also occur on rocks are included, as well as several undescribed but well-understood entities.
Introduction
Saxicolous lichens are generally perceived to be 'difficult' and, consequently, have received far less attention than corticolous species. However, this is largely a self-perpetuating problem as the main reason they remain 'difficult' is because they are little studied. Their 'difficulty' is primarily a consequence of two factors:
(1) they often grow in areas little visited by lichenologists (e.g. uplands and mountains) and are, therefore, less often collected (2) because of the nature of their substrata it is more difficult to obtain good specimens for examination. This situation is even more pronounced when it comes to sterile species. Sterile corticolous lichens have been the subject of comprehensive studies in Scandinavia (Tønsberg 1992) and Central Europe (Schreiner & Hafellner 1992) , and The Lichen Flora of Great Britain and Ireland (Purvis et al. 1992) provided a key to those sterile species that grow on bark or wood. In contrast there are no studies devoted to sterile saxicolous lichens and no recent key that attempts to treat all the known species in an area.
Every attempt has been made to make these keys as complete as possible. Over 200 taxa are included, which is significantly more than the 156 sterile corticolous species in Purvis et al. (1992) . We have included all the sterile saxicolous and terricolous crustose lichens occurring in Britain and Ireland that are known to us. This includes a number of taxa that are sorediate morphs of fertile species (i.e. Fuscidea cyathoides var. sorediata and Lecanora rupicola var. efflorens), which, although not known to us without apothecia, may be expected to occur in a sterile state. A number of squamulose species are also included, especially where these are either usually sterile and/or closely adpressed (e.g. Agonimia tristicula, Arthrorhaphis alpina, Hypocenomyce scalaris). Among the squamulose genera not included are Acarospora, Catapyrenium, Cladonia, Leptogium, Pannaria, Parmeliella, Psora, Squamarina and Toninia. Additional taxa are to be expected. Some of these will be new national records or even taxa new to science, but others will be saxicolous occurrences of normally corticolous or lignicolous taxa. Known examples of the last are mostly found in woodland habitats, for example Lecanora jamesii, Loxospora elatina, and Mycoblastus caesius, or on lowland siliceous stonework, for example Pertusaria coccodes and P. hemisphaerica. Also included are a number of undescribed taxa; most of which will be formally described in taxonomic papers currently in preparation.
The majority of the species of the genera Lepraria and Leproloma are not included. This is because:
(1) their identification is often extremely difficult without resorting to thin-layer chromatography (TLC) (2) a key to these two genera has recently been published (Orange 1995) and this should be consulted, along with the present 'Key 1', for all leprose species. Leproloma membranaceum and the species of the Lepraria caesioalba group (which includes the granular form of Lepraria cacuminum) are included because the lobed thallus of the former and the well-developed, granular thallus of the latter could result in them being mistaken for belonging to other genera.
Where a species is known to occur as more than one chemotype, all but the very rarest are included. However, it is not possible to allow for every eventuality and the possibility of unusual ecology and chemistry should always be borne in mind. We have also allowed for morphological variations (and interpretations). For instance, several species are included in both the key for non-corticate species and the appropriate partially corticate key. It should also be stressed that the keys are intended for well-developed thalli of species that usually occur without fruiting bodies; many specimens of usually fertile species with a poorly developed thallus or lacking ascomata will remain indeterminate. It should also be mentioned that these keys are not intended as a self-sufficient means of identification. When a specimen has been 'keyed-out' it should be checked against a more detailed description of the species, preferably in Purvis et al. (1992) , which these keys are intended to supplement.
For the most part the keys use only thallus morphology and chemical spot tests as principal characters, although occasionally the colour reaction under UV light is required. Ecological and distributional information is sometimes included when this helps to increase the certainty of a determination but this should always be treated with at least the same caution as other characters.
The type of photobiont present in the lichen is also used in the keys. This can be of two main types; cyanobacteria (blue-green algae) and Chlorophyceae (green algae). Many of the genera of cyanobacteria found in lichens are illustrated in Purvis et al. (1992: 669) , although they are often deformed and hard to identify when lichenized. Among the Chlorophyceae two genera, in particular, are used as characters in the keys. These are Trentepohlia, which contains a distinctive orange pigment when fresh and when old can usually be distinguished by its larger more rectangular cells arranged in filaments, and Chlorella, which divides by binary fission resulting in cells often being arranged in twos and fours. Also occasionally used are Stichococcus, which has short fragmenting filaments of small ovoid-rectangular cells, and 'micareoid' cells consisting of small spherical units 4-7 m in diameter.
Soredia or other similar structures (e.g. blastidia or goniocysts) are described as 'farinose' when the majority are no more than 40 m diam, or 'granular' when the majority exceed 40 m diam. With a 10 hand lens, individual farinose soredia are scarcely discernible, whereas individual granular soredia can be easily resolved.
Chemical 'spot-test' reactions are often best carried out microscopically by mounting a section of the specimen to be tested on a slide and flooding the preparation with the appropriate chemical. This applies particularly to reactions with C, especially on those species with a dark thallus (e.g. Rimularia furvella and Placynthiella icmalea. Spot tests can also be carried out by extracting the lichen substances onto filter paper with acetone as follows:
(1) position fragments of the lichen at the centre of the filter paper (2) add several drops of acetone to the specimen, allowing each drop to dry before applying the next (3) remove the fragments of lichen (4) using a needle point or the end of a matchstick carry out spot tests to the resultant ring of extract on the filter paper. As with extracting material for TLC, care must be taken to avoid contamination since a few granules of a Lepraria, for example, can lead to confusing results.
The reaction given with PD is that for the freshly dissolved reagent in methylated spirits. The reaction of atranorin with PD may cause some confusion. This is represented in the keys as PD or PD+ faint yellow but the colour often develops over a period of about 30 seconds to produce a quite distinct colour. A true PD+ yellow reaction develops within 5-10 seconds of application of the reagent. In cases of doubt the reagent should be tested on a specimen of a common lichen known to contain atranorin (e.g. Lecanora chlarotera, Physcia spp., Platismatia glauca, Tephromela atra).
The presence of confluentic acid (used as a character in Key 4) can be detected, without resorting to TLC, as described by Fryday (1992) .
It is important to remember that Key 2 is for all those species that give a positive spot-test reaction with C, regardless of whether they are sorediate or not.
Nomenclature mainly follows Purvis et al. (1994) , but additional taxa or recently adopted name changes are listed in the Appendix. Informal, provisional names are given between single quotation marks. Trapeliopsis flexuosa Soralia whitish to brownish yellow, sometimes tinged blue-green . .
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Trapeliopsis granulosa
Poorly developed or shaded specimens of these two species are often impossible to separate. They are described in detail by Coppins & James (1984 
